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ABSTRACT

Purpose: This study examined the effects of the
myofascial release and cervical traction after
applying conservative physical therapy to
patients chronic neck pain.

Methods: Patients were randomly divided into
two groups, namely myofascial release (7
subjects) and cervical traction (7 subjects). Each
group performed their therapy 45 minutes per
day, two times a week, for four weeks. Pain
intensity was measured using the visual analog
scale (VAS). Function was measured with the
neck disability index (NDI). The cervical range of
motion (CROM) was measured with a cervical
range of motion (CROM) goniometer.

Results: After four weeks of therapy, the VAS (p
< .05) and NDI (p < .05) significantly decreased,
and ROM significantly increased in both groups
(p < .05). There were also significant differences
between the two groups for these three measures,
except for neck flexion and neck extension

(p<.05).

Conclusion: Myofascial release and cervical
traction are more effective than cervical traction
alone for reducing VAS and NDI and increasing
ROM in patients with chronic neck pain.
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NDI, myofascial release, VAS.
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. INTRODUCTION

Working on a computer and using a smartphone
is essential for modern people, and smartphone
usage among adults in South Korea has increased
dramatically over the past decade, from 53% in
2012 to 97% in 2022 [1,2]. While the ubiquity of
smart devices provides convenience, it is also a
major contributor to the rise in musculoskeletal
disorders[3]. According to the Korea Health
Insurance Review and Assessment Service, one in
three Koreans visited a medical institution in 2019
for musculoskeletal pain and dysfunction, and the
number of people diagnosed with musculoskeletal
disorders increased from 12.85 million in 2009 to
17.61 million in 2019[4]. Neck pain is one of the
most diagnosed musculoskeletal conditions in the
last decade, with 67% of people experiencing it at
least once in their lifetime [4,5].

Neck pain is generally defined as pain and
stiffness in the back and sides of the neck region
between the superior nuchal line and the first
spine [6,7]. This neck pain can cause decreased
neck function, shoulder pain, headaches, and
chronic fatigue that interfere with normal daily
activities [8]. In addition, neck pain has a poor
prognosis even after treatment and management,
with a high likelihood of recurrence and often
leading to chronicity [9]. Chronic neck pain is
caused by a variety of factors, including physical,
social, and psychological factors, although the
exact and probable cause of tissue damage is
unknown [10,11].

Variety of physical therapy interventions,
including therapeutic modalities, manual therapy,
and exercise therapy, which utilize heat,
electricity, ultrasound, and mechanical forces to
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reduce pain and improve function in patients with
chronic neck pain, are widely used in clinical
practice [1,12,13]. Of these, cervical traction is
often used to treat patients with neck pain [14].
Cervical traction stretches the spinal structures,
removing compression and irritation of the nerve
roots to relieve pain, stabilizing the patient and
reducing muscle spasms [15]. Borman et al [16]
showed significant improvements in pain and
Neck disability index (NDI) with cervical traction
in patients with chronic neck pain, Chiu et al [17]
showed improvements in pain and range of
motion with cervical traction in patients with
chronic neck pain, and Romeo et al [18] reported
that cervical traction combined with manual
therapy or other physical therapy interventions
was more effective than traction alone in
improving neck pain.

In recent years, it has become increasingly
popular as a treatment for neck pain as it has been
used in many countries to treat various
musculoskeletal disorders [19-20]. Myofascial
release is a commonly used manual therapy
method in clinical practice that relaxes and
normalizes fascia, muscle, and other tissues by
applying compression, stretching, and other
forces to the fascia, and is effective in reducing
pain and improving joint range of motion [21-22].
Previous studies have reported that myofascial
release is effective in improving neck range of
motion and pain in patients with chronic neck
pain by reducing adhesions in painful tissues and
improving blood and lymph circulation [23], and
myofascial release has been shown to significantly
reduce pain in previous studies of patients with
chronic neck pain. In addition, short-term studies
of myofascial release in patients with chronic neck
pain have shown improvements in pain and neck
dysfunction index [24-25].

Although various interventions and treatments
have been applied to patients with chronic neck
pain, most studies have focused on patients with
combined neck pain and other symptoms, making
it difficult to objectively evaluate the intrinsic
effectiveness of treatments for patients with
chronic neck pain. In addition, although the
effectiveness of myofascial release and cervical
traction in the treatment of chronic neck pain has

been demonstrated in several previous studies,
there is a lack of research on the combination of
myofascial release and cervical traction in the
treatment of chronic neck pain.

Therefore, this study aimed to investigate the
effects of myofascial release combined with
cervical traction on pain, neck dysfunction index,
and range of motion in patients with chronic neck
pain, and to provide evidence for future clinicians
or patients with chronic neck pain to utilize in the
treatment and management of chronic neck pain.

. METHODS

2.1 Subjects

This study was conducted on 14 patients with
chronic neck pain who voluntarily participated in
the study after being fully informed about the
content, purpose and objectives of the study,
experimental procedures, and safety of the study.
The subjects were those who complained of neck
pain for more than 12 weeks, had a Korean
version of the Neck Disability Index (NDI) score
of 5 or more, and excluded those who had
undergone surgery in the neck area, had
neurological diseases, received injection therapy
within the last 2 months, or had a neck fracture.
The 14 participants were randomly assigned to the
experimental and control groups by lottery. The
experimental group received 10 minutes of
myofascial release, 10 minutes of neck traction,
and 25 minutes of general physical therapy for 45
minutes twice a week for 4 weeks, while the
control group received 10 minutes of neck traction
and 35 minutes of general physical therapy for 45
minutes twice a week for 4 weeks.

2.2 Assessment

Visual Analogue Scale

In this study, a Visual Analog Scale (VAS) was
used to assess pain. The VAS is a patient's
subjective rating of pain on a scale of 0 to 100
mm, with 0 mm representing no perceived pain
and 100 mm representing unbearable,
excruciating pain. The VAS has been shown to
have very high test-retest reliability of r=.99 and
inter-rater reliability of r=1.00 [26].

Cervical Range of Motion
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In this study, the CROM (performance attainment
associates, MN, USA) was used to measure the
range of motion of the neck during forward
flexion, backward extension, side bending to the
right and left, and right and left rotation. The two
inclinometers on the forehead and next to the
head are gravity inclinometers to measure flexion,
extension, and side bending to the right and left,
and the third inclinometer is a magnetic
inclinometer to measure rotation, which can only
measure the rotation of the head relative to a
magnet fixed to the torso to exclude trunk
movement. The subject is seated and the
examiner fixes the subject's shoulders and
measures 1) Neck flexion, 2) Neck extension, 3)
Neck right side bending, 4) Neck left side bending,
5) right rotation, and 6) left rotation in the
following order: 1) Neck flexion, 2) Neck
extension, 3) Neck right side bending, 4) Neck left
side bending, 5) right rotation, and 6) left
rotation. The last range was measured while the
subject was actively performing the movement
and did not induce pain (Fig.1.). To reduce error,
the test was performed three times, and the
average of the three measurements was used after
one practice without the protractor [27-28]. The
reliability of the instrument was found to be
ICC=.87 for flexion, ICC=.90 for extension,
ICC=.92 for left side bending, ICC=.92 for right
side bending, ICC=.90 for left rotation, and
ICC=.94 for right rotation [29].

Neck Disability Index

In this study, the degree of functional limitations
in daily life due to chronic neck pain was
evaluated using the Korean version of the Neck
Disability Index (NDI) [30]. The Neck Disability
Index (NDI) is a 10-item questionnaire developed
to measure neck pain and dysfunction, and
consists of items such as pain intensity, daily
activities, leisure activities, concentration, work,
driving, and sleep. For each of the 10 items,
patients are asked to select one of six possible
responses ranging from o0 (no pain or no
dysfunction) to 5 (intolerable pain or complete
dysfunction) [31]. The NDI score is calculated by
summing the scores for each item, dividing by the
total score, and multiplying by 100, with higher
NDI scores indicating greater functional

impairment due to neck dysfunction [32]. In
interpreting the results, the original developer,
Vernon, suggested that a score of 4 or less
indicates no disability, a score of 5 to 14 indicates
mild disability, a score of 15 to 24 indicates
moderate disability, a score of 25 to 34 indicates
severe disability, and a score of 35 or more
indicates complete disability [28]. The reliability
of the instrument is ICC=.90 [30].

2.3 Treatment Methods
Muyofascial Release

Myofascial release was applied to the upper
trapezius, levator scapulae, sternocleidomastoid
muscle, and Suboccipital muscles. The method
was applied as shown in Figure 2 and lasted for 10
minutes.

Cervical Traction

The cervical traction device used for the
intervention was the Auto Trac AT-5 (Auto Trac
AT-5, DMC, KOREA), which is used with the
patient sitting in a chair with the band secured to
the chin and occipital bone area. The traction
force was 1/10th of body weight, 6-10 kg, and
intermittent traction was applied for 10 minutes
with 10 seconds of traction followed by 10 seconds
of traction at 15-20% of the traction force (Fig. 3.).

General Physical Therapy

Hot pack, ultrasound, and interference current
therapy were used in the intervention as general
physical therapy. The experimental group applied
10 minutes of hot packs, 5 minutes of ultrasound,
and 10 minutes of interference current therapy,
while the control group applied 15 minutes of hot
packs, 5 minutes of ultrasound, and 15 minutes of
interference current therapy by adding 5 minutes
each of hot packs and interference current therapy
to equalize the treatment time with the
experimental group.

2.4 Data Analysis

Data processing for this study was performed
using the IBM SPSS Statistics Win. 26
Subscription statistical program. Chi-squared test
and independent t-test were used to test the
homogeneity of the two groups. The Shapiro-wilk
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test was used to test for normality, and the
Wilcoxon signed ranks test was used to handle
pre-post comparisons of the dependent variables
by intervention within groups due to non-normal
distribution, and the Mann-Whitney U test was
used to compare the amount of change in the
dependent variables by intervention between
groups. All statistical significance was considered
atp < .05.

V. RESULTS
4.1 Subject Characteristics

There were 14 subjects in the study, 7 in the
experimental group and 7 in the control group,
and the homogeneity test for gender and age
showed no statistically significant difference (p >
.05) (Table 1.).

4.2 Effect of Treatment on VAS

The experimental group's VAS scores were
significantly different in the pre- and post-
intervention comparisons (p < .05). The VAS
scores of the control group showed a significant
difference in the pre- and post-intervention
comparisons (p < .05). The between-group
comparison of the experimental and control
groups showed a statistically significant difference
in VAS scores (p < .05) (Table 2.).

4.3 Effect of Treatment on CROM
Neck Flexion

The mean angle of neck flexion in the
experimental group was significantly different in
the pre- and post-intervention comparisons (p <
.05). The mean angle of neck flexion in the control
group was significantly different in the pre- and
post-intervention comparisons (p < .05). There
was no statistically significant difference (p > .05)
in the mean neck flexion angle between the
experimental and control groups (Table 3.).

Neck Extension

The experimental group's mean neck extension
angle was significantly different in the pre- and
post-intervention comparisons (p < .05). The
pre-intervention mean neck extension angle of the
control group was significantly different in the

pre- and post-intervention comparison (p < .05).
There was no statistically significant difference (p
> .05) in the mean neck extension angle between
the experimental and control groups (Table 3.).

Neck right side bending

The mean angle of the neck right side bending in
the experimental group was significantly different
in the pre- and post-intervention comparisons (p
< .05). The mean angle of the neck right side
bending of the control group was significantly
different in the pre- and post-intervention
comparison (p < .05). The between-group
comparison of the experimental and control
groups showed a statistically significant difference
(p < .05) in the mean angle of the neck right side
bending (Table 3.).

Neck left side bending

The mean angle of neck left side bending in the
experimental group was significantly different in
the pre- and post-intervention comparisons (p <
.05). The mean angle of neck left side bending in
the control group was significantly different in the
pre- and post-intervention comparisons (p < .05).
The between-group comparison of the
experimental and control groups showed a
statistically significant difference (p < .05) in the
mean angle of neck left side bending (Table 3.).

Neck Right Rotation

The mean angle of neck right rotation in the
experimental group was significantly different in
the pre- and post-intervention comparisons (p <
.05). The mean angle of neck right rotation in the
control group was significantly different in the
pre- and post-intervention comparisons (p < .05).
The between-group comparison of the
experimental and control groups showed a
statistically significant difference (p < .05) in the
mean angle of neck right rotation (Table 3.).

Neck Left Rotation

The experimental group's mean neck left rotation
angle was significantly different in the pre- and
post-intervention comparisons (p < .05). There
was no significant difference between the pre- and
post-intervention comparisons for the control
group (p > .05). The between-group comparison
between the experimental and control groups
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showed a statistically significant difference (p <
.05) in the mean angle of neck left rotation (Table

3.).

4.4 Effect of Treatment on NDI

The mean NDI scores of the experimental group
were significantly different in the pre- and
post-intervention comparisons (p < .05). The
mean NDI scores of the control group were
significantly = different in the pre- and
post-intervention comparisons (p < .05). The
between-group comparison of the experimental
and control groups showed a statistically
significant difference in NDI scores (p < .05)
(Table 4.).

V. DISSCUSSION

This study was conducted to determine the
changes in pain, function, and range of motion
following neck traction and myofascial release in
subjects with chronic neck pain. Patients with
neck pain exhibit changes such as decreased neck
joint mobility, decreased muscle strength and
muscle endurance, muscle fiber contractures, and
joint adhesions due to pain [33, 34]. If neck pain
becomes chronic, it leads to changes such as
decreased kinesthetic function due to loss of
proprioception in the neck, persistent muscle
tension and fatigue, and neuromuscular lesions
and inhibition, which can lead to discomfort and
restriction of daily activities and limited range of
motion in the neck, causing psychosocial
problems [8, 11, 35].

In this study, a VAS was used to measure pain in
patients with chronic neck pain. Both the
experimental and control groups showed a
significant decrease in pain from pre- to
post-treatment (p < .05). This is consistent with
the results of Bae et al [3], who showed a
significant difference in pain by applying
myofascial release to patients with chronic neck
pain, and Kim and Kim [15], who showed a
significant difference in pain by applying neck
traction to patients with neck pain, and it is
believed that myofascial release and neck traction
reduced pain by reducing adhesions in
pain-causing tissues and relieving nerve root

compression and irritation. The study also
showed a greater improvement in pain in the
experimental group with myofascial release and
neck traction compared to the control group (p <
.05). Savva et al[36] showed a significant
difference in pain in the experimental group that
applied neck traction and manual therapy
together compared to the control group that
applied neck traction alone, and these results are
similar to the results of this study, which showed
that the combination of manual therapy and neck
traction was effective in improving pain.

Chronic neck pain impairs neck motion and limits
the function of the neck joints, which in turn leads
to physical changes such as decreased range of

motion, muscle fiber atrophy, decreased
adaptability, joint adhesions, and abnormal
posture [37]. In this study, neck flexion,

extension, right and left side bending, and right
and left rotation were measured using a neck
goniometer. In both the experimental and control
groups, there was a significant increase in range of
motion in neck flexion, extension, right and left
side bending, and left rotation from pre- to
post-experiment (p < .05), with right rotation
being significantly increased only in the
experimental group (p < .05). The results of this
study are similar to those of Kim and Lee [23],
who showed a significant increase in range of
motion after applying myofascial release to the
trapezius, upper trapezius, and posterior cervical
spine in 15 patients for 4 weeks, and Hong and
Kim [38], who showed a significant increase in
range of motion after applying neck traction for 4
weeks. The study also showed a significant
difference between the experimental group and
the control group in side bending and rotation (p
< .05). This suggests that myofascial release
induced a vaso-fluidic response in the tight fascia
and muscles and atrophied muscles in patients
with neck pain, altering the proprioceptive
mechanisms of soft tissue, and that the relaxation
of fascia and muscle tension helped to restore
range of motion [39], and these results are similar
to those of Moustaf and Diab [40], who reported
that neck traction combined with other
physiotherapy treatments was more effective in
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reducing neck pain, dysfunction, and range of
motion than neck traction alone.

In this study, the NDI was used to assess function
in patients with chronic neck pain. There was a
significant decrease in NDI scores from pre- to
post-test in both the experimental and control
groups (p < .05). It has been reported that neck
pain and the NDI, which assesses neck
dysfunction, correlate with each other and affect
daily functioning [41]. Manuel and Ivan [24,25]
showed improvement in pain and NDI by
applying myofascial release to patients with
chronic neck pain, and Jeon Jae-guk and Kim
Myung-joon [39] showed a significant reduction
in pain and neck dysfunction index by applying
myofascial release for 5 to 10 minutes per session
twice a week for a total of 4 weeks. In addition,
Fritz et al [43] showed a significant difference in
NDI and pain in the combined exercise and
mechanical traction group, which is similar to the
results of this study. This study also showed a
greater improvement in NDI scores in the
experimental group with myofascial release and
neck traction compared to the control group (p <
.05), which is similar to the results of Young et al
[44], who reported that neck traction is a good
treatment, but combining manual therapy and
exercise with neck traction treatment helps to
relieve pain and function, which may be related to
the more significant reduction in NDI in the
experimental group.

A systematic review by Hidalgo et al [45] reported
that the combination of manual therapies such as
physical therapy and myofascial release was more
effective than either of them alone for patients
with neck pain. Therefore, the combination of
myofascial release and neck traction for patients
with chronic neck pain seems to be an effective
intervention. However, this study is limited by the
small number of subjects and the lack of follow-up
after the intervention, which makes it difficult to
confirm the persistence of the intervention effect.
Future studies should take these limitations into
consideration and consider different approaches
to applying myofascial release and neck traction
to patients with chronic neck pain.

V. CONCULSION

To compare the effectiveness of an intervention
program for patients with chronic neck pain, this
study assigned patients to myofascial release and
neck traction (experimental group) or neck
traction (control group) and measured changes in
neck pain, range of motion, and neck dysfunction
index before and after a 4-week intervention. The
conclusions were as follows Both the experimental
group with myofascial release and neck traction
and the control group with neck traction alone
showed improvement in pain, range of motion,
and neck dysfunction, but the experimental group
showed better improvement in pain, range of
motion, and neck dysfunction compared to the
control group. Based on the above results, it can
be concluded that myofascial release and neck
traction are effective in reducing pain, range of
motion, and neck dysfunction in patients with
chronic neck pain, and it is recommended that
myofascial release and neck traction should be
combined as a more effective intervention method
in the treatment of patients with chronic neck
pain.
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Table 1. General Characteristics of all the Subjects

EG CG
Variabl 2/t
ariables (n=7) (n=7) x2/t(p)
Gender
(M/F) 3/4 4/3 .500(.626)
Age a
(yrs) 42.28+17.63 43.00+10.59 -.092(.928)

M: Male, F: Female EG: Group that applied Myofascial release, Cervical traction and Preservation Physical
Therapy, CG: Group that applied Cervical traction Preservation Physical Therapy, *Mean (um)+SD

Table 2: Comparison of Visual Analog Scale values between the Experimental and Control Groups (unit:

score)
EG CG

VAS (n=7) (n=7) ’ P
Pre 5.71+1.38% 5.00%1.15
Post 3.42+1.71 4.00£0.81
Diff -2.28+0.75 -1.00+0.81 -2.660 .007"

zZ -2.401 -2.070

p .016" .038"

*Mean (mm)+SD, VAS: Visual Analogue Scale, EG: Group that applied Myofascial release, Cervical traction, and
Preservation Physical Therapy, CG: Group that applied Cervical traction Preservation Physical Therapy, * : p <

.05

Table 3: The Comparison of the Neck Range of Motion Angle Values Between the Experimental and

Control Groups (Unit: °©)

EG CG
(n=7) (n=7) ‘ P
Pre 40.14+3.43% 36.42+3.15
Post 43.14+2.34 40.42+2.50
NF Diff 3.00+1.91 4.00+2.23 -.846 .456
zZ -2.214 -2.226
P .027" .026"
Pre 36.14+5.95 38.28+3.45
Post 39.42+2.87 42.1443.13
NE Diff 3.28+3.55 3.86+1.57 -.388 .710
Z -2.023 -2.384
p .043" .017"
Pre 28.00+4.32 30.28+2.98
Post 36.00+3.91 32.71+2.81
NRB Diff 8.00+3.82 2.43+0.97 -2.528 .o11"
zZ -2.371 -2.388
p .018" .017"
NLB Pre 20.14+2.73 20.57+3.30
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Post 34.28+3.77 32.00+2.38
Diff 5.14+1.34 2.42+2.29 -2.074 .038’
z -2.375 -2.226
p .018" .026"
Pre 47.14+6.89 46.00+6.21
Post 53.14+6.06 49.00£4.79
NRR Diff 6.00+2.16 3.00+2.00 -2.404 .017"
z -2.410 -2.214
P .018" .027"
Pre 46.28+7.38 46.42+6.39
Post 53.57+5.41 47.71£5.76
NLR Diff 7.20+3.89 1.20+2.28 -2.505 .011"
zZ -2.207 -1.380
P .027" .168

*Mean (mm)+SD, NF: neck flexion, NE: neck extension, NRB: neck right side bending, NLB: neck left side bending,
NRR: neck right rotation, NLR: neck left rotation, EG: Group that applied Myofascial release, Cervical traction,

<.05

and Preservation Physical Therapy, CG: Group that applied Cervical traction Preservation Physical Therapy, * : p

Table 4: Comparison of the NDI values between the Experimental and Control Groups (unit: score)

EG CG
I (n=7) (n=7)
Pre 18.85+5.33° 18.14+4.22
Post 12.85+2.73 15.71£3.72
Diff -6.00+2.50 -2.42+0.78 2.849 .004"
z -2.388 -2.456
p .o17" .014"
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.05

Fig. 1: Cervical Range of Motion (CROM)

"Mean(mm)+SD, NDI: Neck Disability Index, EG: Group that applied Myofascial release, Cervical traction, and
Preservation Physical Therapy, CG: Group that applied Cervical traction Preservation Physical Therapy, * : p <
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Content

Upper
trapezius
myofascial
release

With the patient in an upright position,
the therapist's hands are crossed, with
one hand on the nuchal ligament and
the other on the acromion and the
therapist gently compresses and then
gently extends while holding the
compression for 9o to 120 seconds.

Levator
scapulae
myofascial
release

With the patient in the upright position
and the patient's head turned, the
therapist applies and maintains to the
transverse process of Ci and drives
toward the superior angle of the
shoulder blade for 9o to 120 seconds.

Sternocleido
mastoid
myofascial
release

With the patient in the upright
position, the therapist palpates the
cervical spine with the patient's head
turned, gently compresses the cervical
spine, and holds the compression while
slowly traveling from the cervical spine
toward the clavicle and sternum for 9o
to 120 seconds.

Suboccipital
myofascial
release

With the patient in an upright position,
the therapist supports the patient's
head with the palms of both hands and
uses the tips of the index to ring fingers
to gently compress the suboccipital
region of the back of the head for 9o to
120 seconds, followed by a gentle pull
toward the therapist for 60 seconds.
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Fig. 2: Myofascial Release

Fig. 3: Cervical Traction
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